Summary .-Use of coloured lighting in interior spaces has become prevalent in recent years. Considerable importance is ascribed to coloured lighting in interior and lighting design. The eff ects of colour on the perception of interior spaces have been studied as surface colour; but here, the eff ects of three diff erent types of chromatic light were investigated. The lighting diff ered in colour (red, green and white) and perceptions of interior space were assessed. 97 participants (59 women, 38 men; M age = 21.4 yr.) evaluated the experiment room on a questionnaire assessing eight evaluative factors: Pleasantness, Arousal, Aesthetics, Usefulness, Comfort, Spaciousness, Colour, and Lighting quality. Perceptions of the room diff ered by colour of lighting for some of the evaluative factors, but there was no sex diff erence in perceptions. Interior spaces may be perceived as equally pleasant under white, green and red lighting. Under white lighting a space is perceived as more useful, spacious, clear, and luminous. Green lighting would make the same eff ect. Green and white lighting were perceived equally comfortable in an interior space. Chromatic coloured lighting was perceived to be more aesthetic than white lighting. The results support previous fi ndings for some evaluative factors, but diff ered for others.
ducted, but have been limited to the eff ects of diff erent properties of light such as correlated colour temperature (the temperature of a blackbody radiator that has a chromaticity equal to the chromaticity of the light source; Boyce & Cuttle, 1990 ) , spectral power distribution (the relative amount of optical radiation vs wavelength within the visible range; Fotios & Levermore, 1999 ) , correlated colour temperature and illuminance together ( Fleischer, Krueger, & Schierz, 2001 ; Manav, 2007a ; Oi & Takashi, 2007 , lighting arrangement ( Manav & Yener, 1999 ) , and illuminance/luminance and lighting arrangement together ( Loe, Mansfi eld, & Rowlands, 2000 ; Durak, Olguntürk, Yener, Güvenç, & Gürçınar, 2007 ) .
In addition to light, eff ects of surface colour on the perception of interior spaces have also been a subject of research. Countryman and Jang (2006 ) reported that the three atmospheric elements-colour, light, and style-contributed to the overall impression of a hotel lobby, but colour appeared to be the most infl uential. Considering the hue dimension of colour, a space is perceived as more spacious with white painted walls than with red or green painted walls ( Kwallek, 1996 ) . Lightness of a surface colour also aff ects perceived spaciousness by infl uencing the perceived dimensions of an interior space; for instance, found that light ceilings and light walls made an interior space appear higher. However, fl oor lightness had no signifi cant eff ect on perceived height ( Oberfeld, Hecht, & Gamer, 2010 ) . According to the results of the study done by Hidayetoğlu, Yıldırım, and Akalın (2012 ) on the hue dimension of colour, a neutral-coloured space was perceived more negatively than other colour schemes (warm and cool) and a warm coloured space was perceived as more attractive than others (neutral and cool). In interior spaces, cool colours (blue or green) are perceived as pleasant, comfortable, calm, and peaceful, while warm colours (red or orange) are perceived as more stimulating; also, the spaces were perceived as smaller with warm colours ( Bellizi, Crowley, & Hasty, 1983 ; Crowley, 1993 ; Stone, 2003 ; Yıldırım, Çapanoğlu, Çağatay, & Hidayetoğlu, 2012 ) .
Coloured lights infl uence psychological states. In Laufer, Lang, Izso, and Nemeth (2009 ), blue light was more activating and red light was more relaxing. Blue light was also rated as more unpleasant than red light. On the other hand, studies considering surface colours indicated that blue was perceived more positively than orange in interiors ( Babin, Hardesty, & Suter, 2003 ) . Stores with cool colours were perceived as more pleasant and attractive than those with warm colours ( Bellizzi, et al ., 1983 ) . Stone and English (1998 ) indicated that cool colours are calming and warm colours are activating.
Changes in lifestyles and cultural attitudes aff ect the design of interior spaces. Today, there is a tendency to use coloured lighting in both interior and exterior spaces. Although there have been diff erent methods for using coloured light, as a result of the developments in technology it is easy to apply and obtain. New technologies and changing attitudes have led to increased use of coloured lights in everyday settings.
Coloured lights are increasingly being used in diverse spaces, such as parks, building facades, interiors of bars, restaurants, hotels, houses, cinemas, shops, and even in offi ces. Therefore, understanding the eff ects of coloured lighting on space perception is gaining importance. The goal of this study is to assess the perceived appearance and subjective interpretation of a space when coloured lights are used; specifi cally, whether an interior space would be perceived diff erently depending on the hue of the surface colours of that space. Perceptions were expected to diff er for the various colours. A sex diff erence in evaluations was also expected, since previous studies found that men and women react diff erently to colour and light ( Knez & Kers, 2000 ; Knez, 2001 ; Yıldırım, Akalın-Başkaya, & Hidayetoğlu, 2007 ) . Hypothesis 1 . An interior space will be perceived as more pleasant, aesthetic, usable, comfortable, spacious, and to have better lighting quality under one of the chosen colours of lighting: white, red, or green. Hypothesis 2 . The interior space would be perceived as more pleasant, aesthetic, usable, comfortable, spacious, and to have better lighting quality depending on sex.
METHOD

Participants
The sample consisted of 97 students (59 women, 38 men) from Bilkent University in Ankara, Turkey. To eliminate eff ects of interpersonal diff erences in perceptions, the same sample was used under all three experiment lighting conditions. The majority of the participants were from the Department of Interior Architecture and Environmental Design (94%). The experiment did not test the eff ects of age. The mean age of the participants was 21.4 yr. (range = 18 to 31), and they were generally in their second year in an undergraduate program.
Experiment Room
The experiment was conducted in the Building Science Laboratory of the Department of Interior Architecture and Environmental Design. The room had no windows and no heating units. The room measured 4.10 m × 4.18 m (17.1 m 2 total area) and the ceiling height was 3.84 m. The walls and the ceiling were painted in matte white (Munsell N9) and the fl oor was covered with 30 × 30 cm gray (Munsell N5) terrazzo tiles. The room had three existing lighting types: spotlights, wall wash fi xtures to distribute light on the wall, and cove lighting to direct light toward ceilings. Cove lighting and wall wash fi xtures were installed on the two facing walls 4.10 m apart ( Fig. 1 ) , 60 cm below the ceiling, with dimmable electronic ballasts required for dimming the fl uorescent lamps. This room was chosen for the experiment because it had no windows and no daylight, so changes in atmosphere related to artifi cial lighting could be evaluated easily and reliably. The arrangement of the room was changed for the purposes of the study: one chair and one fl oor lamp (a tall lamp standing on the fl oor) were used for task lighting in the room, as shown in Fig. 1 and Fig. 2 .
Fluorescent lamps with dimmable electronic ballasts were used for the experiment and the walls were washed with red, green, and white lights. Previous studies regarding surface colours used diff erent colours diff ering in hue: Kwallek (1996 ) used red, green, and white; Yıldırım, et al . (2007 ) used yellow and violet; Babin, et al . (2003 ) used blue and orange; Crowley (1993 ) used blue, green, yellow, and red; and Stone (2003 ) used red and blue. This diversity of colours used in previous studies and the limitation of diff erences in illuminance levels of coloured lights affected the selection of colours for this study. Blue light had lower illuminance than red and could not be equalized with red light, which prevents the selection of colours red and blue. Thus, red and green lights were selected for this study. For the white lighting, six Philips TLD36/54 fl uorescent lamps were used, with a colour temperature value of 6200 K and a colour rendering index of 72. For the chromatic coloured lighting, six OS- RAM L36W/60 (red) and six OSRAM L36W/66 (green) coloured fl uorescents were used. In addition to these, an OSRAM DSTAR TW 24 W/865 compact fl uorescent lamp with a colour temperature value of 6500 K was installed in the fl oor lamp for task lighting used simultaneously with all three lighting conditions.
The chromas of the fl uorescent lamps used for the wall wash lighting were measured with a Minolta Chroma Meter CS-100, which has a CIE1931 2Њ standard observer spectral response, to obtain their chromaticity coordinates (red = Y→ 3110, x → 0.595, y → 0.335, green = Y→ 3130, x → 0.313, y → 0.547, white = Y→ 3140, x → 0.328, y → 0.348). For coloured lighting, coloured fl uorescent lamps were chosen because they were economical, easy to install, and dimmed with the existing system in the room. White fl uorescent lamps were chosen because they are broadly used; although they have a low CRI, they have a colour temperature value which is close to daylight, thus helping to understand the role of chromatic lighting in perception, and they were used as a control condition.
The illuminance on the surface of the armrest of the chair where the participants fi lled in the questionnaire was fi xed to 323 lux for all lighting, which is acceptable for reading tasks ( IESNA, 2000 ) . The wall surface luminances of the experiment room were measured with a Minolta LS-100 luminance meter at the center point and 20 cm away from the corners of the walls. Mean values for each wall were at proximate levels ( Table 1 ) . The experiment room is shown in Fig. 3 .
Measure
If people are expected to evaluate an architectural space, they need tools ( Kasmar, 1992 ) . A tool can be a scale appropriate for the space, with adjectives that are descriptive of that space. However, as stated in most studies, there is not an available specifi c source of such items and most researchers use scales they have created themselves. For example, Flynn and his colleagues focused on scaling procedures for studying subjective impressions of lighting in a space and proposed a measurement tool (Flynn, et al ., 1973 ; Flynn & Spencer, 1977 ; Flynn, et al ., 1979 ) . Some of the studies done on the subjective evaluation of spaces under diff erent lightings were ( Heerwagen & Heerwagen, 1986 ; Mania, 2001 ; Houser, Tiller, Bernecker, & Mistrick, 2002 ) . Additionally, considering eff ects of surface colours, Hogg, Goodman, Porter, Mikellides, and Preddy (1979 ) used bipolar adjectives from Tucker (as cited in Osgood, 1957 ) for rating colour samples and a simulated interior, whereas Yıldırım, et al . (2007 ) developed a list of semantic diff erential items of general attributes for evaluating the perceptual quality of a cafe/restaurant. A common psychometric method used in lighting research is semantic diff erential scaling, developed by Osgood (1957 ) . In order to prepare the questionnaire, fi rstly, bipolar adjectives from previous studies mentioned above and other studies about lighting, colour, and environmental appraisal ( Kasmar, 1992 ; Giff ord, 2002 ; Gao & Xin, 2006 ) were gathered. Adjective pairs not suitable for evaluating an empty room were eliminated. Secondly, the adjective pairs were translated into Turkish with the help of dictionaries ( Türkçe'de Anlamdaş ve Karşıt Kelimeler Sözlüğü, 1982 ; Oxford Turkish Dictionary, 1992 ; Türkçe'de Yakın ve Karşıt Anlamlılar Sözlüğü, 1998 ; Redhouse Sözlüğü İngilizce-Türkçe, 2006) , and those that were the same or had similar meanings in translation were eliminated. Some adjective pairs were eliminated because their meanings did not apply to the experiment, and some new pairs were added. The adjective pairs that remained after these eliminations and additions were divided into eight scales according to the factors they evaluated ( Table 2 ) , and were used in the questionnaire for evaluating the perception of space under diff erent lighting.
The eight scales with adjective pairs, evaluating a specifi c factor of a space are as follows (see Table 2 for adjective pairs):
Pleasantness .-This is a subjective evaluation of whether or not a space is appealing. An interior space can be perceived as more or less appealing depending on the lighting conditions ( Reisinger, Huedo, & Vogels, 2008 ) . For instance, luminance distributions ( Veitch, 2001 ) and illuminance levels infl uence the pleasantness of a space ( Fleischer, et al ., 2001 ; Manav & Küçükdoğu, 2006 ) . Pleasantness ratings also vary with the wavelength of the light ( Bornstein, 1975 ) . Lewinski (1938 ) found that blue and green lights were found to be the most pleasant in a room, whereas orange and yellow lights were the most unpleasant. In addition, red light was found to be less pleasant than green and blue lights ( Rajae-Joordens, 2011 ). On the other hand, Walton and Morrison (1931 ) found that when the intensities of the lights were equal, red light was the most preferred one among blue, green, yellow, and white lights in a space.
Arousal .-This is a subjective evaluation of whether or not a space arouses the emotions of its occupants. Light and colour in a space infl uence how people feel in that space. Nakshian (1964 ) stated that red surroundings have arousing and exciting eff ects on behaviour, whereas green was restful and relaxing. Red light was found to be more arousing than green and blue lights ( Rajae-Joordens, 2011 ).
Aesthetics .-This is a subjective evaluation of whether or not a space is beautiful, distinctive, tasteful, and stylish. Light and colour in a space can change its aesthetic evaluation. Veitch (2001 ) stated that aesthetic judgments are related to the interpretation and categorization of what people see.
Usefulness .-This is a subjective evaluation of whether or not a space is for public or private use, or useful, functional, or effi cient. Impressions of privacy change depending on how the space is to be used, according to the Illuminating Engineering Society Lighting Handbook (IES, 1987 ) . Studies regarding the eff ects of light determined that low lighting was preferred to achieve privacy, whereas high illuminance was preferred for public use ( Nakamura & Karasawa, 1999 ; Durak, et al ., 2007 ) . Surface colour also infl uenced perceived privacy, which was higher when the environment was red than it was when the environment was blue ( Stone, 2003 ) .
Comfort .-This is a subjective evaluation of whether or not a space is comfortable. Comfort regarding lighting in a space is based on the following factors: room size and shape, room surface refl ectance, illuminance lev- ( IES, 1987 ) . Surface colours also infl uence perceived comfort. Studies indicated that interior spaces with cool colours, such as blue or green, were perceived as more comfortable than warm colours such as red or orange ( Crowley, 1993 ; Yıldırım, et al ., 2012 ) .
Spaciousness .-This is a subjective evaluation of whether or not a space is spacious. Studies indicated a variance in judgments of spaciousness due to the amount of light in a space ( Kirschbaum & Tonello, 1997 ) , and high lighting level was preferred for spaciousness ( Stamps, 2007 ; Durak, et al ., 2007 ) . Considering hue dimension of colour, a space is perceived as more spacious with white painted walls than with red or green painted offi ces ( Kwallek, 1996 ) . Yıldırım, et al . (2012 ) supported that interior spaces with warm colours, such as red or orange, were perceived smaller than the spaces with cool colours, such as blue or green. The perception of spaciousness can be increased by using cool, desaturated colours that have high brightness value and decreased by using warm, saturated colours that have low brightness value ( Franz, 2006 ) . In this study, colour of light was varied, while lighting was kept identical for all lights.
Lighting quality .-This is a subjective evaluation of whether or not a space is perceived as light, bright, and clear. To obtain clarity in a space, general lighting and wall wash lighting are preferred to cove lighting ( Durak, et al ., 2007 ) . Bornstein (1975 ) indicated that lights of equal radiance are perceived to be brightest for wavelengths between 550 nm and 560 nm, corresponding to yellow-green. The perception of brightness decreases dramatically toward violet and red. This is related to the spectral sensitivity of human vision. Under an equal luminance condition, light of diff erent wavelengths must have equal apparent brightness ( Bornstein, 1975 ) . According to Tiller and Veitch (1995 ) , the apparent brightness of a room depends not only on the amount of light falling on the horizontal surfaces in the space but also on light source colour and lamp colour rendering. Colour rendering is the eff ect of a light source on the colour appearance of objects. Interiors lit by light sources with high colour rendering and colour temperature values are perceived as brighter ( Fotios, 2001 ) .
Colour .-Perception of colour of wall surfaces in a space. Yıldırım, et al . (2007 ) found that interiors with violet surfaces were perceived as cooler than interiors with orange surfaces. The hue dimension of colour is considered in this study.
Procedure
The participants were fi rst tested for their colour vision with Ishihara's tests for colour blindness. According to Ishihara's tests, none of the participants had colour defi ciencies. In addition, the participants requiring corrective lenses (46.4%) were asked to wear them for the experiment.
Only one participant was in the experiment room at a time, entering it from a corridor illuminated with Philips TLD36/54 fl uorescent lamps. After an adaptation time to the lighting in the experiment room, each participant evaluated the space under one coloured lighting using a bipolar semantic diff erential rating scale for each of the adjective pairs presented to them on a paper. The scales were anchored by an adjective on the left and right side of the paper, and between the two adjectives there was a continuous line segmented into fi ve boxes. Participants were instructed to mark the line; the closest box to their mark was the rating assigned: Extremely, Slightly, or Neutral.
Design and Analysis
The experiment was a multivariate repeated-measures design. The participants all experienced the three diff erent lighting conditions. There was at least one week in between viewing of each lighting set-up.
The Statistical Package for the Social Sciences (SPSS) 20.0 was used to analyze the data collected from the questionnaires. First, the scales were tested using factor analysis. Factor analyses indicated that six of the scales had one dimension. Then the internal consistency reliability of the scales was tested using Cronbach's coeffi cient α, and only the scales that had α over .70 were used in analyses ( Table 3 ). The scales Arousal (α = .33) and Colour (α = .53) were eliminated from the results because of low internal consistency. The corrected item-total correlations were also considered. Kline (1993 ) stated that the value of corrected item-total correlation should be at least .30. For the Aesthetics scale there was one adjective pair (usual/ unusual), and for the Usefulness scale there was one adjective pair (private/public) with item-total correlations below .30. Therefore, these two adjectives were eliminated.
The independent variables of the study were the three lights diff ering in hue (red, green, white) and sex (women, men). Colours of light were entered as within-subjects factors and sex was entered as a between-subjects factor. The dependent variables were the six evaluative factors (Pleasantness, Aesthetics, Comfort, Usefulness, Spaciousness, and Lighting quality). Since there were multiple variables, for testing the hypotheses the data (average ratings of all the adjective pairs of each scale) were fi rst analyzed with a doubly multivariate repeated-measures analysis of variance (ANOVA). Considering the results, univariate repeated-measures ANOVAs were conducted for further analysis of the six factors using a Bonferroni adjustment.
RESULTS
The results of the multivariate repeated-measures ANOVA indicated that lighting colour had a signifi cant eff ect on the perception of space re- garding the six evaluative factors ( F 12, 84 = 42.74, p < .001, partial η 2 = 0.86). However, there was no signifi cant sex eff ect ( F 6, 90 = 0.68, p = .67, partial η 2 = 0.04) nor colour × sex interaction ( F 12, 84 = 0.83, p = .62, partial η 2 = 0.11). Considering the results, separate one-way repeated-measures ANOVAs were conducted for the three lighting colours on the six evaluative factors, but further analysis was not conducted for sex diff erences.
Evaluative Factors
The mean ratings for pleasantness were approximately the same for all the lighting colours ( Table 2 and Fig. 4 ) . The eff ect of lighting colour on the Pleasantness ratings was not signifi cant ( F 2, 190 = 1.34, p = .26, partial η 2 = 0.01).
The mean ratings for Aesthetics were similar for red and green, and lower for white lighting ( Table 2 and Fig. 3 ). The eff ect of lighting colour on the Aesthetics ratings was not signifi cant ( F 2, 190 = 7.87, p < .001, partial η 2 = 0.08). Pairwise comparisons of the means of three lighting colours using a Bonferroni adjustment indicated that white lighting was signifi cantly diff erent from chromatic coloured lighting (red and green).
The mean rating for Usefulness for white lighting was higher than for green lighting, which was in turn higher than for red lighting ( Table 2 and Fig. 4 ) . The eff ect of lighting colour on the Usefulness ratings was significant ( F 2, 190 = 152.04, p < .001, partial η 2 = 0.62). Pairwise comparisons of the means of three lighting colours using a Bonferroni adjustment indicated that there were signifi cant diff erences among all the lighting colours.
The mean ratings for Comfort were similar for white and green, and lower for red lighting ( Table 2 and Fig. 4 ) . The eff ect of lighting colour on Comfort ratings was signifi cant ( F 2, 190 = 9.94, p < .001, partial η 2 = 0.10). Pairwise comparisons of the means of three lighting colours using a Bonferroni adjustment indicated that red lighting was signifi cantly diff erent from white and green lighting.
The mean rating for Spaciousness for white lighting was higher than that for green lighting, which was in turn higher than that for red lighting ( Table 2 and Fig. 4 ) . The eff ect of lighting colour on Spaciousness ratings was signifi cant ( F 2, 190 = 37.13, p < .001, partial η 2 = 0.28). Pairwise comparisons of the means of three lighting colours using a Bonferroni adjustment indicated that there were signifi cant diff erences among all the lighting colours.
The adjective pairs in the scale "Lighting quality" were bright vs dim, clear vs hazy, light vs dark, and good lighting vs poor lighting. The mean rating for Lighting quality for the white lighting was higher than for the green lighting, which in turn was higher than for the red lighting ( Table  2 and Fig. 4 ) . The eff ect of lighting colour on the Lighting quality ratings was signifi cant ( F 2, 190 = 54.50, p < .001, partial η 2 = 0.37). Pairwise comparisons of the means of three lights using a Bonferroni adjustment indicated that there were signifi cant diff erences among all the lighting colours.
DISCUSSION
In this study, the eff ects of coloured lighting on the perception of interior spaces and the diff erence between chromatic coloured lights and white light in perceptions of the space were explored in an experiment room.
Hypothesis 1. Hypothesis 1 was supported, as the room was perceived as being signifi cantly more pleasant, aesthetic, usable, comfortable, spacious, and to have better lighting quality depending on the colour of the lighting: white, red, or green.
Signifi cant diff erences were found between red, green, and white lighting in terms of participants' ratings of Aesthetics, Comfort, Lighting quality, Spaciousness, and Usefulness. However, no signifi cant diff erences on Pleasantness ratings were found between three lighting colours. In the FIG. 4 . Mean values of the responses to the scales (means ranged from 1 to 5, with lower numbers representing negative responses. Error bars represent the 95% confi dence intervals for the standard error of the mean). Ratings are from the red lighting condition (circles), the green lighting condition (triangles), and the white lighting condition (squares).
literature, the studies regarding light, colour, and space perceptions focus on the eff ects of surface colour and white light and its properties, such as colour temperature and luminance. It is diffi cult to compare the results of this study with the results in the literature, since use of chromatic coloured light in a space is not equivalent to applying paint to surfaces. In the former situation, chromatic coloured lights render all the surfaces in a space and they are perceived as if they are seen behind a coloured fi lter, whereas with paint, although there are refl ections that may change the appearance of colours, surface colours are perceived more accurately (depending on the CRI value of the light source) than they are perceived under chromatic coloured lights. The human eye is sensitive to the diff erence between light colour and surface colour diff erentiating between coloured objects and coloured light on objects. The use of coloured light on surfaces and its aff ect on perceptions is the main contribution of this study to the literature. Although direct comparisons with the literature using painted surfaces may not be possible, it is still quite interesting to see the similarities and diff erences in perceptions.
In the current study, under red lighting the space was perceived to be least comfortable and least spacious, whereas it was perceived as most spacious under white and more comfortable under white and green lighting. Similarly, Manav (2007a ) found that under higher colour temperatures, when the colour of the lamp became whiter or bluish white, the space was found more comfortable and more spacious. When considering the eff ect of surface colour on perception in the literature, it was found that cool colours made a room seem more spacious, whereas warm colours made a room seem smaller and lower ( Franz, 2006 ; Yıldırım, et al ., 2007 ) . Kwallek (1996 ) also stated that white painted offi ces were perceived as more spacious than red and green painted offi ces. It is also indicated that interior spaces with cool colours, such as blue or green, were perceived as more comfortable than those painted with warm colours, such as red or orange ( Crowley, 1993 ; Yıldırım, et al ., 2012 ) .
Considering the Usefulness scale, it was found that the space was perceived to be more useful under white lighting than it was under others. This might be because white lighting is the most widely used light source. The reason for perceiving the space as more effi cient, convenient, useful, and functional under white lighting than under other colours of lighting might also be that mean ratings of Comfort, Spaciousness, and Lighting quality were higher for white lighting than for chromatic coloured lighting. This relation was also supported by mean ratings under the chromatic lighting. Red lighting had the lowest mean ratings for Comfort, Spaciousness, and Lighting quality; accordingly, the space was perceived to be least useful under this lighting.
As stated above, the results related to the Lighting quality of the space showed that white lighting made the space seem brighter, clearer, and lighter compared to green lighting, and under green than red lighting. Since the three lighting conditions were kept approximately identical in an equal luminance condition, light of diff erent wavelengths had equal apparent brightness ( Bornstein, 1975 ) . These results may be related to the colour rendering of the lamps. As Fotios (2001 ) stated, interiors lit by light sources with high colour rendering and colour temperature are perceived as brighter, and in this study the colour rendering of the white fl uorescent lamp was naturally higher than for the red and green fl uorescent lamps.
The room was rated as equally Pleasant under all types of lighting. Lewinski (1938 ) , examining people's reactions to diff erent chromatic illuminations in a room, reported blue and green lighting were rated as most pleasant, whereas orange and yellow lights were the most unpleasant in a room and red light was rated between these colours. In addition, red light was found to be less pleasant than green and blue lights ( Rajae-Joordens, 2011 ). On the other hand, Walton and Morrison (1931 ) found that when the intensities of the lights were equal, red light was the most preferred, above blue, green, yellow, and white lights. Laufer, et al . (2009 ) also reported that red light was more pleasant than blue light.
Considering the eff ects of surface colour, stated that a neutral-colour space is perceived more negatively than other colour schemes (warm and cool) and warm colour space is perceived more attractive than others (neutral and cool). In interior spaces, cool colours (blue or green) are perceived as more pleasant than warm colours (red or orange) ( Bellizi, et al ., 1983 ; Crowley, 1993 ; Stone, 2003 ; Yıldırım, et al ., 2012 ) . The fi ndings on the Pleasantness scale varied in the literature, some indicating cool colours in a space were perceived as more pleasant and some indicating the opposite; however, in this study all the coloured lighting was perceived as equally pleasant whereas on the Aesthetics scale chromatic coloured lighting (red and green) were perceived as more aesthetic than white (neutral) lighting. The Aesthetics scale is the only scale that the chromatic coloured lighting was perceived more positively than white (neutral) lighting. The reason for this is that red lighting was referred to as beautiful, distinctive, and tasteful and green lighting was referred to as beautiful, clean, and distinctive, all positive associations with aesthetics. White lighting, on the other hand, had only one positive association as being clean, but being ordinary was found not aesthetic.
Hypothesis 2. The experiment room was perceived as being significantly more pleasant, aesthetic, usable, comfortable, spacious, and to have better lighting quality by both men and women, although a sex diff erence in the evaluations was expected. Sex had no signifi cant eff ect on ratings of each adjective pair. This fi nding diff ered from Yıldırım, et al . (2007 ) , since their results indicated that men had a more positive perception of the space than women: women rated the coloured spaces lower than did men.
Conclusion
The results of this study can be useful for interior architects, designers, and those who use light to create diff erent atmospheres in a space. It is important for designers to understand light and lighting in a space so that they may use it eff ectively. The results also may assist researchers who study the eff ects of colour and light on human psychology and perception.
Lighting is a powerful tool in interiors and can change the percept of users. There is no one light or one type of lighting that is "best." Diff erent design intentions or spatial requirements call for diff erent light qualities and lighting techniques. Chromatic coloured lights also were shown to affect perceptions of usefulness in this study.
In future studies, experiments could be conducted in real or virtual spaces that have specifi c functions. Additionally, the eff ects of coloured lights different than the ones used in this study can be investigated. A possible age eff ect on perceptions of diff erent coloured lights may also be investigated.
